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Abstract

Efficient and extensive harvesting of solar energy is essential to solving
energy and environmental crises. Photovoltaics and photocatalysis are
two potentially most important means of harvesting solar
energy. Sunlight can be absorbed by semiconductors to generate hot
electrons and holes, subsequently generating photocurrent in
photovoltaics, or, in photocatalysis, driving desirable uphill chemical
reactions such as producing hydrogen from water splitting, CO:2
conversion to useful hydrocarbons, and degrading organic pollutants. The
interaction of semiconductor with sunlight is rather weak, which severely
limits solar energy harvesting efficiency. Au and Ag nanoparticles (NPs)




exhibit strong localized surface plasmon resonance (LSPR) effect, in
which the photonic field around NP surface is enhanced dramatically
comparing with the far field. Such photonic field concentration leads to
light trapping cross-sections much greater than semiconductor NPs,
nanowires and organic dyes. LSPR can also result in hot carrier
generation and local heating. When integrating plasmonic NPs with
semiconductors, LSPR can significantly improve the efficiency of solar
energy trapping and conversion. In thin-film solar cells, the strong
localization and scattering of incident light by integrating plasmonic NPs
can significantly increase light absorption by the semiconductor, thus raise
cell efficiency. In photocatalysis, the LSPR of metal NPs can generate
hot carriers and inject them into the semiconductor, or enhance the local
light field in the adjacent semiconductor which also can yield more
electrons and/or holes. Both processes can dramatically promote
desirable chemical reactions. | will be briefly review the fundamental
physical processes involved plasmonic-based photovoltaics and
photocatalysis, and present our preliminary research results.
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